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 Abstract 
This study was conducted in certain area at Khartoum State from 
(May/2006- April/2008) to determine the causative agent of bovine 
mastitis and the susceptibility of different isolates to different antibiotics 
use for treatment of bovine mastitis. The total number of dairy cows, 
which were examined in 34 investigated farms, equals about 500.  The 
thirty-four dairy farms were examined at the University, Eltebna, 
Elhalfaia, Elsamrab, Shambat, Hilat kuku and Falasteen farms. Samples 
were taken according to owner′s complain from apparent clinical cases of 
mastitis. Hundred milk samples were collected a septically from 41 cows 
suffering from mastitis. All these cows were examined by visual 
inspection and palpation of mammary gland and supramammary lymph 
nodes. The result as follows: 55% acute mastitis, 44% chronic mastitis 
and 1% gangrenous mastitis. 
First test was applied in field for pH detection by using indicator paper, in 
positive reaction the spot was changed from yellow to green or bluish 
green that means the pH increased due to decrease of casein and lactose 
and increase chloride and carbonate. The samples were taken from 
apparent clinical cases in sterile bottles for culture, isolation and 
identification of the causative agents in all cases. The samples were 
cultured on MacConkey′s agar and Blood agar and incubated at 37°C for 
24 hours and then purified by further subculturing.  Smears were prepared 
and stained with Gram´s stain to detect colour, shape and spores if the 
later was present. The tests were applied as follows: Primary tests:  These 
classified into: 
1- Stained smear. 
2- Motility. 
3- Oxidase. 
4- Catalase. 
5- Oxidation Fermentation. 
6- Glucose fermentation. 
The isolated genera were as follows: 74% Bacillus spp., 24% 
Staphylococcus spp., 1% Corynebacterium spp. and 1% Klebsiella spp. 
After that the secondary tests were applied for isolated genera to identify 
the species,  the results were as follows: 31% Bacillus coagulans, 11% B. 
cereus, 9% B. subtilis, 9% B. licheniformis, 4% B. circulans, 2% B. 
lentus, 3% B. mycoides, 3%B. amyloliquefaciens, 2% B. megaterium, 
16% Staphylococcus aureus, 8% Staphylococcus hyicus, 1% 
Corynebacterium spp. and 1% Klebsiella spp. Lastly, the sensitivity test 
was applied using different antibiotics were as follows: Chloramphenicol, 
Ciprofloxacin, Gentamycin, Tetracycline, Piperacillin/ Tazobactam,  
Pefloxacin, Amikacin, Ofloxacin, Co-Trimoxazole, Ceftizoxime, 
Cefotaxime and Ampicillin/ Sulbactam. The effectiveness of different 
antibiotics in different isolates were as follows: Hundred percent of 
isolates were sensitive for Chloramphenicol and Ciprofloxacin, 91.6% for 
Gentamycin and Piperacillin/ Tazobactam, 83.3% for Pefloxacin and 
Tetracycline, 75% for Amikacin and Ofloxacin, 66.6% for Ceftizoxime, 
33.3% for Co-Trimoxazole and Cefotaxime and 16.6% for Ampicillin/ 
Sulbactam. 
 
 
 
  
 
 
 
  
  
  ﻃﺮوﺣﻪﻣﻠﺨﺺ اﻷ
  
 اﻟﻲ 6002/ ﻓﻲ اﻟﻔﺘﺮة ﻣﻦ ﻣﺎﻳﻮﺟﺮﻳﺖ هﺬﻩ اﻟﺪراﺳﺔ ﻓﻲ ﻣﻨﺎﻃﻖ ﻣﺤﺪدة ﻓﻲ وﻻﻳﺔ اﻟﺨﺮﻃﻮمأ
ﻧﻮاع اﻟﻤﺨﺘﻠﻔﺔ ﻣﻦ اﻟﻤﻀﺎدات ﺑﻘﺎر وﺗﺄﺛﻴﺮاﻷاﻷﻟﺘﺤﺪﻳﺪ ﻣﺴﺒﺒﺎت اﻟﺘﻬﺎب اﻟﻀﺮع ﻓﻲ  8002/أﺑﺮﻳﻞ
ﻲ ﺗﻢ ﺑﻘﺎر اﻟﺘﻷﻋﺪد ا. ﻟﺘﻬﺎب اﻟﻀﺮع ﻋﻠﻲ اﻟﻌﺰﻻت اﻟﻤﺨﺘﻠﻔﺔ إاﻟﺤﻴﻮﻳﺔ واﻟﺘﻲ ﺗﺴﺘﻌﻤﻞ ﻓﻲ ﻋﻼج 
اﻟﻤﺰارع اﻟﺘﻲ ﺗﻢ زﻳﺎرﺗﻬﺎ ﻓﻲ آﻞ ﻣﻦ ﻣﺰرﻋﺔ اﻟﺠﺎﻣﻌﺔ، اﻟﺘﺒﻨﺔ، 005. ﻣﺰرﻋﺔ  43  ﻓﻲ ﻓﺤﺼﻬﺎ
أﺧﺬت اﻟﻌﻴﻨﺎت ﺣﺴﺐ ﺷﻜﻮي ﺻﺎﺣﺐ .اﻟﺤﻠﻔﺎﻳﺔ، اﻟﺴﺎﻣﺮاب، ﺷﻤﺒﺎت، ﺣﻠﺔ آﻮآﻮ وﺣﻲ ﻓﻠﺴﻄﻴﻦ 
ﺑﻘﺮة   14ﻋﻴﻨﺔ ﺣﻠﻴﺐ ﻣﻦ 001 ﺟﻤﻌﺖ  . آﻠﻴﻨﻴﻜﻴﺔ ﻣﻦ اﻟﺤﺎﻻت اﻟﻈﺎهﺮة اﻟﻌﻼﻣﺎت اﻹاﻟﻤﺰرﻋﺔ
ﺑﻘﺎر ﺗﻢ ﻓﺤﺼﻬﺎ ﺑﺎﻟﻨﻈﺮ اﻟﻤﺠﺮد واﻟﺠﺲ ﻟﻜﻞ ﻣﻦ اﻟﻀﺮع آﻞ هﺬﻩ اﻷ .  اﻟﻀﺮعﻟﺘﻬﺎبإﺗﻌﺎﻧﻲ ﻣﻦ 
ﻟﺘﻬﺎب إ %44 ﻟﺘﻬﺎب ﺿﺮع ﺣﺎد، إ : %55 ﺗﻲﻳﺔ ﻓﻮق اﻟﺜﺪﻳﺔ وآﺎﻧﺖ اﻟﻨﺘﻴﺠﺔ آﺎﻵواﻟﻌﻘﺪة اﻟﻠﻤﻔﺎو
س ﺟﺮاﺋﻪ ﻓﻲ اﻟﺤﻘﻞ آﺎن ﻟﺘﺤﺪﻳﺪ اﻷإﺧﺘﺒﺎر ﺗﻢ إأول  . ﻟﺘﻬﺎب ﺿﺮع ﻏﺮﻏﺮﻳﻨﻲإ %1 ﺿﺮع ﻣﺰﻣﻦ و
 ﺻﻔﺮ ﻟﻠﻮنﻤﻮﺟﺐ هﻮ ﺗﺤﻮل اﻟﺒﻘﻌﺔ ﻣﻦ اﻟﻠﻮن اﻷﺆﺷﺮة ، اﻟﺘﻔﺎﻋﻞ اﻟاﻟﻬﻴﺪروﺟﻴﻨﻲ ﺑﻮاﺳﻄﺔ ورﻗﺔ ﻣ
ﻧﺨﻔﺎض اﻟﻜﺎزﻳﻦ س اﻟﻬﻴﺪروﺟﻴﻨﻲ ﻧﺘﻴﺠﺔ ﻹﻀﺮ اﻟﻤﺰرق وهﺬا ﻳﺪل ﻋﻠﻲ زﻳﺎدة اﻷﺧاﻷﺧﻀﺮ أو اﻷ
آﻠﻴﻨﻴﻜﻴﺎ إﺧﺬت اﻟﻌﻴﻨﺎت ﻣﻦ اﻟﺤﺎﻻت اﻟﻈﺎهﺮة أ .واﻟﻼآﺘﻮز وزﻳﺎدة آﻞ ﻣﻦ اﻟﻜﻠﻮراﻳﺪ واﻟﻜﺎرﺑﻮﻧﻴﺖ
أوﻵ ﺗﻢ زراﻋﺔ اﻟﻌﻴﻨﺎت ﻓﻲ آﻞ  .ﺰل وﺗﻌﺮﻳﻒ اﻟﻤﺴﺒﺐ ﻓﻲ آﻞ ﺣﺎﻟﺔﻓﻲ ﻓﺘﺎﻳﻞ ﻣﻌﻘﻤﺔ ﻟﻠﺘﺰرﻳﻊ وﺗﻢ ﻋ
ﺳﺎﻋﺔ ، وﺗﻤﺖ اﻟﺘﻨﻘﻴﺔ ﺑﺎﻟﺰراﻋﺔ  42 م ﻟﻤﺪة °73ﻣﻦ أﺟﺎراﻟﻤﻜﻮﻧﻜﻲ وأﺟﺎر اﻟﺪم ﻓﻲ درﺟﺔ ﺣﺮارة 
ﺑﻮاغ اذا ﻠﺘﻌﺮف ﻋﻠﻲ ﻟﻮن وﺷﻜﻞ اﻟﺒﻜﺘﺮﻳﺎ واﻷﺗﻢ ﻋﻤﻞ ﺷﺮاﺋﺢ ﺻﺒﻐﺖ ﺑﺼﺒﻐﺔ ﺟﺮام ﻟ . ﻋﺪة ﻣﺮات
 :ﺧﺘﺒﺎرات أوﻟﻴﺔ وﻣﻘﺴﻤﺔ اﻟﻲإ :ﺗﻲﺧﺘﺒﺎرات آﺎﻵآﺎﻧﺖ اﻹ .آﺎﻧﺖ ﻣﻮﺟﻮدة
 .اﻟﺸﺮاﺋﺢ اﻟﻤﺼﺒﻮﻏﺔ -1
 .اﻟﺤﺮآﺔ -2
 .اﻻوآﺴﻴﺪﻳﺰ -3
 .اﻟﻜﺘﺎﻟﻴﺰ -4
 .آﺴﺪة واﻟﺘﺨﻤﺮاﻷ -5
 .ﺗﺨﻤﺮ اﻟﺠﻠﻮآﻮز -6
 
  
، اﻟﻮﺗﺪﻳﺔ  %42، اﻟﻌﻨﻘﻮدﻳﺔ ﺑﻨﺴﺒﺔ  %47اﻟﻌﺼﻮﻳﺔ ﺑﻨﺴﺒﺔ  : ﺟﻨﺎس اﻟﺘﻲ ﺗﻢ ﻋﺰﻟﻬﺎ آﺎﻵﺗﻲواﻷ
اﻟﺘﻲ ﺟﻨﺎس ﺎﻧﻮﻳﺔ ﺣﺴﺐ اﻷرات اﻟﺜﺧﺘﺒﺎﺑﻌﺪ ذﻟﻚ ﺗﻢ ﻋﻤﻞ اﻹ %1. واﻟﻜﻠﺒﺴﻴﻼ ﺑﻨﺴﺒﺔ  %1 ﺑﻨﺴﺒﺔ 
 %9 ,suerec.B %11 ,snalugaoc sullicaB %13  :ﺗﻲﺗﻢ ﻋﺰﻟﻬﺎ وآﺎﻧﺖ اﻟﻨﺘﺎﺋﺞ آﺎﻵ
 .B %3 ,sutnel .B %2 ,snalucric .B %4 ,simrofinehcil .B %9 ,silitbus .B
 %61 ,muiretagem .B %2 ,sneicafeuqilolyma .B %3 ,sediocym
 %1 ,suciyh succocolyhpatS %8 ,suerua succocolyhpatS
ﺎر اﻟﺤﺴﺎﺳﻴﺔ ﺧﺘﺒإﺧﻴﺮﺁ ﺗﻢ ﻋﻤﻞ أ. .pps alleisbelK %1 dna .pps muiretcabenyroC
آﻠﻮراﻣﻔﻨﻴﻜﻮل، ﺳﻴﺒﺮوﻓﻠﻮآﺴﺎﺳﻴﻦ، ﺟﻨﺘﺎﻣﻴﺴﻴﻦ، ﺗﺘﺮاﺳﺎﻳﻜﻠﻴﻦ،  :ﺗﻴﺔﻟﻠﻤﻀﺎدات اﻟﺤﻴﻮﻳﺔ اﻵ
ﺴﺎزول، ﺗﺮﻳﻤﻮآ-وﻓﻠﻮآﺴﺎﺳﻴﻦ، آﻮأﻣﻴﻜﺎﺳﻴﻦ، أﺑﻔﻠﻮآﺴﺎﺳﻴﻦ،  ﺗﺎزوﺑﺎآﺘﺎم،/ﺑﻴﺒﺮاﺳﻠﻴﻦ
 : %001 ﺗﻲﺛﻴﺮ اﻟﻤﻀﺎدات آﺎﻵﺄآﺎﻧﺖ ﻧﺘﺎﺋﺞ ﺗ . ﺳﻠﺒﺎآﺘﺎم/ﻣﺒﻴﺴﻠﻴﻦأ، ﺳﻴﻔﺎﺗﻮآﺴﻴﻢ وﺳﻔﺘﻴﺰوآﺴﻴﻢ
ﻟﻜﻞ ﻣﻦ ﺟﻨﺘﺎﻣﻴﺴﻴﻦ و  %6.19 ﻟﻜﻞ ﻣﻦ آﻠﻮراﻣﻔﻨﻴﻜﻮل و ﺳﻴﺒﺮوﻓﻠﻮآﺴﺎﺳﻴﻦ، 
 ﻓﻠﻮآﺴﺎﺳﻴﻦ، أأﻣﻴﻜﺎﺳﻴﻦ و %57 ﺑﻔﻠﻮآﺴﺎﺳﻴﻦ وﺗﺘﺮاﺳﺎﻳﻜﻠﻴﻦ،  %3.38 ﺗﺎزوﺑﺎآﺘﺎم، /ﺑﻴﺒﺮاﺳﻠﻴﻦ
 /أﻣﺒﻴﺴﻠﻴﻦ %6.61  وﺴﺎزول وﺳﻴﻔﻮﺗﺎآﺴﻴﻢﺗﺮﻳﻤﻮآ-آﻮ %3.33 ﺳﻴﻔﺘﻴﺰوآﺴﻴﻢ،  %6.66 
  .ﺳﻠﺒﺎآﺘﺎم
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Introduction  
 
Dairy industry has recently grown as a very important economic national 
source of income.  In Sudan, many dairy owners introduced foreign 
blood. This might result in a progeny of mixed blood cows with lowered 
resistance to endogenous and locally prevailing diseases such as mastitis. 
Mastitis is considered the main disease in dairy herds (Kaneen and 
Bandhard, 1990).  Mastitis is the inflammation of the mammary gland 
due to the injury of any type. However, the udder disease of major 
concern is that associated with microbial infection. (Blood et al., 1983). 
Hilerton et al., (1987) reported the most cases of mastitis were found to 
affect usually only the single front quarters.  
The apparent increase of Staphylococcus aureus, for which no established 
control measures exist, is interesting in light of the observation that the 
labour resource on some dairy farms may have dropped below a critical 
threshold, because of low milk prices, possibly resulting in less attention 
to detail in cow management. (Anon, 2002).  Shommein, (1972) reported 
that the diagnosis of clinical mastitis in cattle does not present difficulty 
in visible inflammatory changes in the mammary gland tissue and of the 
physical and chemical changes of quality of milk. Mastitis affects other 
domestic animals such as sheep, goats, pigs, camels, horses as well as 
wild life like deer. (Blood et al., 1983).   
 
 
 
 
 
Objectives: 
The objectives of the study were: 
1- Study of the causative agent of mastitis. 
2- Study the significance of mastitis based on clinical examination. 
3- The sensitivity to various antibiotics on bacterial isolates from 
mastitic milk samples. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER ONE 
LITERATURE REVIEW 
 
1.1. Mastitis  
The term mastitis refers to the inflammation of the mammary glands 
regardless of the cause. It is characterized by physical, chemical and 
usually bacteriological contamination in the milk and it causes 
pathological changes in the glandular tissue. The disease is responsible for 
decreased milk production, increased veterinary and treatment costs, 
increased labour costs and increased culling (Janzen, 1970; Asby et al., 
1975; Dobbins, 1977; Blosser, 1979). The most important changes in milk 
are discolouration, the presence of clots and large number of leukocytes. 
Although there is swelling, heat, pain and induration in the mammary 
gland in many cases, a large proportion of mastitic glands are not readily 
detectable by manual or visual examination of the milk using strip cup 
(Blood et al., 1983). Two forms of mastitis are known, clinical and 
subclinical. Clinical mastitis is characterized by apparent changes of milk 
and mammary gland and it is further classified as peracute, acute, 
subacute or chronic. Subclinical mastitis showed an invisible abnormality 
of milk or udder which is characterized by an increased somatic cell 
count and/or leucocyte count (Radostits et al., 1994).  They reported that 
subclinical mastitis is a problem of herd rather than individual animals. 
Mastitis in heifers is a major problem that causes massive economic 
losses on most dairy farms. When optimizing farm management does not 
result in a significant reduction of the heifer’s udder health status, the 
administration of broad spectrum dry cow product has been shown to be 
effective in reducing the number of clinical mastitis cases in first lactation 
dairy cows. (Abee, 2004). 
 
 
1.2. Mastitis in the Sudan  
Mastitis was first reported in the Sudan in 1953 (Annual Report of the 
Sudan Veterinary Service, 1953). Since then it was described as being 
fairly common (Annual Report of the Sudan Veterinary Service, 1953-
1955 and Annual Reports of the Department of Animal Production, 1956-
1957). Later, prevalence of mastitis in dairy herds in the Sudan was 
thoroughly investigated by Wakeem and ElTayeb (1962). The 
investigation was carried out to determine the incidence, prevalence rate 
of infection, the causative agents and the response to control efforts, 
which include treatment. Ninety six percent of the milking cows were 
found to be infected. Mustafa et al., (1977) reported that clinical and 
subclinical mastitis lead to 20% drop in milk production. The 
predominant and causative organisms were Staphylococcus pyogenes and 
Streptococcus spp.  Oxytetracycline intramammary infusion was used to 
treat 12% of the cows  which were infected with Staphylococci and 50% 
of those infected with Streptococci.  They recommended some measures 
such as proper milking hygiene, dry cow therapy and culling for control 
of the disease in the herd.   
Bagadi, (1970) investigated both clinically and bacteriologically the 
etiology of bovine mastitis in seven herds of cattle in three areas in the 
Sudan.  He found that Staphylococcus aureus was the most common 
causative agent representing 92.2% of the isolated bacteria from clinical 
cases and 44.2% from subclinical cases.  Adlan et al., (1980) isolated 
Streptococcus agalactiae, Bacillus cereus and Staphylococcus 
epidermidis from bovine mastitic milk. Staphylococcus aureus was 
isolated from bovine clinical mastitis by (Mamoun and Bakheit, 1992). 
Corynebacterium spp. was isolated by Jha et al., (1994) from clinical 
mastitis. Costa et al., (1998) isolated Corynebacterium bovis from clinical 
and subclinical cases of bovine mastitis. Ibrahim et al., (1997) found that 
Actinomyces pyogenes was isolated from 173 (9.8%) mastitic milk. They 
pointed out that seven haemorrhagic mastitic cases caused by 
Actinomyces pyogenes were observed among 108 dairy cows surveyed. 
Elsayed, (2000) isolated Staphylococcus aureus from normal and mastitic 
milk of some domestic animals. Abdel Rahman, (2001) found that out of 
170 milk samples, 50 Actinomyces were isolated. Mohamed, (2003) 
isolated 50 strains of Actinomyces spp. from 170 milk samples (50 
samples from normal milk and 120 samples from mastitic milk). 
Similarly, Kamal Eldeen, (2003) and Ahmed, (2003) isolated Nocardiae 
and related Actinomyces from caprine and bovine mastitis, respectively. 
Abdalla, (2004) reported Mycoplasma and fungi associated with camel 
mastitis. Several reports of mastitis in goats caused by Nocardia spp. 
(Ibrahim, 1968 and Maldona et  al., 2004). Nocardia spp. was isolated by 
Shigidi and Mamoun, (1981) and Hamid et al., (1998) in cattle.   
1.3. Etiology  
Herd mastitis can be caused by both environmental and contagious 
pathogens (Bodman and Rice, 2003), the seasons play an important role 
in infection (Leslie, 2003). Ekesbo and Karjatalous, (1972) observed the 
highest incidence of mastitis at summer followed spring and it was low at 
autumn and very low at winter.  The causative organisms of mastitis are 
categorized as major and minor pathogens (Schalm et al., 1971; Eberhart 
et al., 1987; Hogan and Smith, 1987; Harmon, 1994). The most common 
major pathogens include Staphylococcus aureus, Streptococcus 
agalactiae, Coliforms, Streptococci and Enterococci, while 
Corynebacterium bovis were considered to be minor pathogens. In the 
USA Mycoplasma bovis causes loss of $ 32 per year as a result of the loss 
of the weight gain and diminished carcass value. The expenses due to 
Mycoplasma bovis mastitis are estimated to much higher ($ 108 million) 
(Rosengarten and Citti, 1999). In the first lactations, cows are resistant to 
infection. Due to streak canal barrier which breakdown with advancing 
age and there is an increase of infection level. The influence of heredity is 
limited due to anatomical pattern like shape, structure and size of teat and 
manner of attachment of udder. Add of these teat injuries, poor hygiene, 
poor management, faulty milking machines, and accumulation of milk 
and the presence of bacteria in or around the udder are all factors, which 
predispose cows to mastitis (Schalm et al., 1971; Addo et al., 1980; 
Ameh et al., 1993; Egwu et al., 1994).  Arcanobacterium  pyogenes is 
opportunistic bacteria; it's normal habitant and was isolated from mucous 
membranes of the cow (Pyorala, et al., 1994). Sporadic cases of mastitis 
caused by Arcanobacterium  pyogenes, it's important in endemic areas 
(Radostits et  al., 2000).   
1.4. Mastitis causing pathogens including the following organisms  
1.4.1 Staphylococcus aureus  
 One of the most common types of chronic mastitis is caused by the 
bacteria, Staphylococcus aureus. It is often subclinical, where there is 
neither abnormal milk nor detectable change in the udder, but somatic 
cell count has increased. Some cows may flare-up with clinical mastitis, 
especially after calving. The bacteria persist in mammary gland, teat 
canals, and teat lesions of infected cows and are considered contagious. 
The infection is spread at milking time, when Staphylococcus aureus 
contaminated milk from infected cows comes into contact with teats of 
uninfected cows, and the bacteria penetrate the teat canal. Once 
established, Staphylococcus aureus usually does not respond to 
antibiotics treatment, and infected cows eventually must be segregated or 
culled from the herd. In some herds with Somatic cell counts (SCC) 
below 200,000, dairy managers have not been able to eradicate. 
Staphylococcus aureus, even when they practiced standard milking time 
hygiene techniques (Roberson et al., 1994) and cause both acute and 
chronic mastitis that respond poorly to treatment. In herds in which 
Staphylococcus mastitis is a problem more than 50% of cows may have 
chronic, subclinical infections. Staphylococcal mastitis leads to ductal 
obstruction with cells and cellular debris. If a new Staphylococcus aureus 
infection was not treated, the bacteria penetrate the mammary gland 
tissues and the cow attempts to walloff the area, forming an abscess and 
eventual scar tissue, (Belschner et al., 1996). These areas of scar tissue 
are difficult to penetrate with drugs in effective concentrations. The 
bacteria also escape the killing effects of some antibiotics in the 
neutrophils. As these white blood cells attempt to remove bacteria 
through phagocytosis, many organisms become inactive and are not killed 
by the neutrophil or by antibiotics which penetrate the cell. The bacteria 
may remain inactive inside the neutrophil. When the cells die, usually 5-7 
days, the bacteria are released to resume cell division and the infection 
process. The development of antibiotic resistance and formation of L-
forms during treatment with some beta-lactam antibiotics (e.g., penicillin) 
are additional reasons for therapy failures. Chronic mastitis caused by 
Staphylococcus aureus cows usually has high Somatic cell counts, 
abnormal mammary tissue and recurrent cases of clinical mastitis. (Merk, 
1998). 
1.4.2. Coliform 
Smith (1990) reported that 62% of occurrences of clinical mastitis were 
due to environmental pathogens as coliform bacteria and most species of 
streptococci. Bovine mortality survey carried out in 1992, identified 
coliform mastitis as the single most important cause of death in dairy 
cows (Menzies et al., 1992). The most common coliforms are Escherchia 
coli, Enterobacter aerogenes and Klebsiella spp. The secretion of the 
clinically affected quarter is usually brownish and watery. (Merk, 1998).  
1.4.3. Pseudomonas aeruginosa 
Pseudomonas aeruginosa causes a herd wide infection have been 
reported after expensive exposure to contaminated wash water, teat cup, 
liners. Culling is recommended for cows infected with Pseudomonas. 
(Merk, 1998). 
1.4.4. Fungal infection  
Fungal infection including Trichosporon sp., Aspergillus fumigatus and 
Candida spp. were isolated from bovine mastitic milk samples (Blood et 
al., 1994). Candida spp., which can cause mastitis in cattle: Candida 
albicans, C. krusei, C. pseudotropicalis, C. rugosa and C. tropicalis. 
(Carter, 1986). 
1.4.5. Viral infection  
The most important viruses which can cause mastitis in cattle include, 
ephemoral fever virus, Foot and mouth disease virus and Lumpy skin 
disease virus. (Afsher and Bannister, 1979). 
 
Rowan et al., (2003) observed that all strains of Bacillus spp. implicated 
in mastitis and abortion in animals. Successful results were obtained 
when Seeleman and Sienoweik, (1932) transmitted the infection in bovine 
by milking hands, which have benwetted with mastitic secretion. Bagadi 
and Razig, (1976) isolated Pasturella multocida, was criminated as cause 
of mastitis in 2 goats. Only Staphylococcus aureus was reported by 
Barbour et al., (1985) in normal milk of camels. The rate of 
intramammary infections was significantly higher in dry period than 
during lactation. (Eberhart, 1986). Bush and Oliver, (1987) observed the 
greatest increase susceptibility to mastitis occurred during the first three 
weeks of the dry period in which the new infection rate is higher than 
during the preceding lactation. The second period of heightened 
susceptibility occurs just prior to calving in the immediate postpartum. 
Hashim et al., (1990) isolated Enterococcus faecalis, Streptococcus bovis, 
Streptococcus equi subsp. equi from subclinical mastitis in Khartoum 
State. Karmy, (1990) isolated Streptococcus agalactiae from 5 cases, E. 
coli from 6 cases and Corynebactrium from 4 cases out of 32 camels 
suffering from mastitis. Keskintepe et al., (1992) isolated Streptococcus 
lactis and Streptococcus faecalis. Rampone et al., (1993) reported 
Staphylococcus aureus; Staphylococcus hyicus sub sp chromogeneses in 
normal milk of cows. Aydin and Lelagln, (1995) isolated many bacteria 
from clinical and subclinical mastitic cases in dairy cattle. Ibtisam, (1996) 
isolated Staphylococcus aureus (20.48%) from mastitic bovine milk. 
Vernozy et al., (1996) reported Staphylococcus aureus, Staphylococcus 
hyicus in normal milk of goat. Hannan, (1997) reported Staphylococcal 
mastitis (38.8%) in sheep. Milkers behaviour play a secondary role as a 
predisposing factor in transmission of mastitis and distribution among the 
herd. (Aiello, 1998). Micrococci were isolated from bovine milk with 
subclinical mastitis (Shallali et al., 1982) and from clinical mastitis. 
(Ognean et al., 1992). Little and De.Louvois, (1999) reported 
Staphylococcus aureus in normal milk of sheep. Quinn et al., (1999) 
isolated over 130 different microorganisms from bovine mastitic milk 
samples, but Staphylococcus aureus, Streptococcus spp. and members of 
Enterobacteriaceae are among the most common causes in cows and 
other animal species. Invasion of the mammary gland by microorganisms 
are characterized by increased leukocyte count in the milk, the majority 
of cells being neutrophils. 
 
1.5 .Contagious Organisms 
These are spreading by hands, milking units, etc. According to Bray and 
Schearer (1993):  
1.5.1. Streptococcus agalactiae  
It lives in the udder and cannot exist outside the gland for long periods. It 
is susceptible to penicillin and once eliminated, usually does not return to 
the herd unless infected cows are purchased.  
1.5.2. Staphylococcus aureus  
It lives in the udder and on the skin surfaces of an infected cow. It can be 
controlled effectively with good management and is moderately 
susceptible to antibiotics when the infection first infects the gland, older 
infections usually do not respond to treatment. Severe cases may cause 
death. 
1.5.3. Streptococcus dysgalactiae 
It may live almost anywhere in the udder, rumen, faeces and in the barn. 
They can be controlled with proper sanitation and are moderately 
susceptible to antibiotics.  
1.5.4. Mycoplasma  
It is a unique organism. It does not fit the description of a bacterium or a 
virus and is classified as a microbe. Mycoplasma does not have cell walls, 
leaving them unaffected by most antibiotics that interfere with cell wall 
formation. Since no effective treatment is available, the best way to 
control this disease is to avoid purchasing cattle from known positive 
tested herds. In addition, if cattle are routinely purchased, the bulk tank 
and pot herd milk should be sampled monthly.  Mycoplasma can be 
spread through the use of contaminated bottle mixes, syringes, and teat 
tubes in treating mastitic cows. Other infected cows are major sources of 
infection which can be transmitted by the milking machine components, 
hands of the operator, use of common rags and sponges, and directly from 
the environment. Teat dipping is essential for proper control. The spread 
of contagious organisms is controlled by teat dipping and are eliminated 
by dry cow therapy. Herds with contagious mastitis problems usually 
have to get back to dip cups and cover the whole teat to the base of the 
udder to control the spread. (Bray and Schearer, 1993). 
1.6. Normal milk flora 
Micrococci, staphylococci, streprococci, mycoplasmas and diphtheroids, 
including Corynebacterium bovis, are frequently shed from the 
apparently normal mammary gland and some residues are stay in the teat 
canal. Part of organisms found in the mammary gland but are not 
classified as normal flora but considered as commensally organisms that 
are potential pathogens. (Carter, 1986). 
 
1.7. Economic losses  
Mastitis is the widest spread infectious disease in cattle and it's 
considered from an economic aspect the most damaging diseases (Dodd, 
1985). The loss of milk yield due to clinical cases may reach to 40% 
where as in subclinical mastitis it may reach 60% (Dijkuizen and 
Stelwagen, 1981). The effects on animal depend on severity of mastitis 
with systemic signs; this sign varies according to the type of mastitis and 
the causative agents (Aiello, 1998).  Mastitis plays an important role or 
effects through many factors in animal health, animal production, human 
health, treatment and the most important effects by extended usage of 
antibiotics (Kromber and Grabowski, 2002). Early diagnosis of mastitis is 
vital because changes in the udder tissue take place much earlier than 
they become apparent. 
1.8. Diagnosis of mastitis  
Milking may begin with a check of all quarters for mastitis. It is 
acceptable to strip milk on the floor in a milking parlor or flat barn. Any 
cows that show clinical mastitis should be examined and appropriate 
action taken. If fore milking is not done, visual checking for inflamed 
quarters is done by milkers and herd health people. Kelly, (1984). 
1.8.1. Physical examinations 
All physical examinations according to Kelly, (1984):    
1.8.1.1. Visual examination   
In acute mastitis the glands reveal the presence of swelling, a symmetry 
of the infected quarters and redness.  In chronic mastitis the glands reveal 
reduction in size and a symmetry of the infected quarter. In gangrenous 
mastitis the glands reveal the presence of swelling and blue colour of the 
udder.  
1.8.1.2. Palpation of the udder 
In acute mastitis palpation reveal increase in local temperature, pain, 
abnormal texture and increase in size and local temperature of 
supramammary lymph node.  In chronic mastitis palpation reveal 
abnormal texture, no pain, normal local temperature and increase in size 
of supramammary lymph nodes. In gangrenous mastitis palpation reveal 
decrease of local temperature, abnormal texture and increase in size of 
supramammary lymph nodes.  In late stage of gangrenous mastitis 
desquamation of the udder from the body and smelling offensive odour 
were observed. 
 
 
1.8.2. Chemical examinations 
1.8.2.1. California Mastitis Test (CMT)   
The California Mastitis Test is used for the detection of mastitis, this test 
was more sensitive than the strip cup test and enables subclinical mastitis 
to be detected (Bramley, 1975). For reliable results, the CMT therefore 
should be conducted just before milking, after stimulating the cow and 
having discarded the fore milk. Base on the amount of gelling that occurs 
as equal amount of milk and reagent interact; the test is subjectively read 
as 0 (negative), t (trace), 1 (slight), 2 (moderate), 3 (heavy). These scores 
equate well with somatic cell counts levels (Philpott and Nickerson, 
1991). It is a direct test that grossly measures the amount of DNA, 
primarily a function of the number of nucleated white blood cells in the 
milk (Quinn et al., 1994). A combined use of CMT information and the 
result of bacteriological analysis and culture lead to selective better 
treatment (Jensen et al., 1997). 
1.8.2.2. Modified Whiteside Test    
The test is performed by adding 1-2 drops of N.sodium hydroxide 
solution 0.4% to 5 drops of cold milk on glass on black background and 
then stirring the mixture vigorously for 20 seconds. In positive reaction 
the milk was separate to water and shreds or flakes but in negative 
reaction the mixture remains uniformly opaque. (Kelly, 1984). 
1.8.2.3. Somatic cell counts 
Particia et al., (1953) reported 75% of the variation in average leucocyte 
counts of herd milk might be explained in terms of percentage mastitic 
animals within the herd. They also reported that Streptococcus agalactiae 
infection was associated with higher leucocyte count in herd milk than 
were the corresponding percentages of infection caused by other 
organisms. Black-burn, (1968) found that there were variations in the cell 
count of cow’s milk through out lactation and from one to another and he 
noted the average total cell count of samples from which Staphylococci, 
Streptococci or Coliform organisms were isolated increase from the first 
to seventh lactation due to increase in number of polymorphs within 
infected samples. Somatic cells also include epithelial cells that make up 
the internal lining of the mammary gland tissue and are normally replaced 
during the events of lactation. (Harmon and Lang Lois, 1986). The 
somatic cell counts have become the most widely used index of the level 
of infection within individual cows and herds.  (Bartlett et al., 1992). The 
direct microscopic somatic cell counts is the produce of evenly spreading 
measured volume of milk over calibrated area of a microscope a slide, 
staining the film and counting somatic cells in a specific area of the film 
(Packard et al., 1992).  The count is then converted to cells per milliliter 
by a factor, which is determined by magnification and area counted. 
Somatic cells consist primarily of leukocytes that are present in the udder 
in response to infection and to repair damaged tissue. When the udder or 
teat is severely injured there are large increases in somatic cell counts (De 
Graaf and Dwinger, 1996). Clinical mastitis caused by Staphylococcus 
aureus has been observed more frequently in herds with a bulk milk cell 
count lower than 150,000 cells/ml Elbers et al., (1998). Low somatic cell 
count herds are considered to have higher levels of environmental 
mastitis (Peeler et al., 2000).                 
1.9. Culturing   
Bacteriological cultures and biochemical tests are required for isolation 
and identification of bacteria from mastitic milk samples from individual 
quarters of cows to determine the etiological agents involved.  (Anon, 
1987).  
1.10. Treatment of mastitis 
A programme for mastitis treatment starts with clinical cases and treats in 
earliest stage. In subclinical mastitis quarters are identified using survey 
or representative sampling during a routine check. Another treatment 
during dry period the objective from it cures the infections and to protect 
from a new infection which are occur during dry period. Choice of 
intramammary infusion is very important. Abroad spectrum antibiotics 
are there for the first essential of dry period intramammary infusion. 
(Blood et al., 1994). The preferable antibiotic, which has an affinity for 
binding to mammary tissue and be in along acting base. 
1.11. Control of infection 
The basic strategy of mastitis control is used to prevent new 
intramammary infections. An important tool in this control is the newly 
developed Herd Health Status Report. This report is able to report the 
"new inflammation rate" at herd level periodically for the last 12 months. 
A new status report is presented every second month. The report also 
includes figures on somatic cell counts status, treatment rates, duration of 
infection as well as total mastitis costs. The goal has always been to 
prevent new infections at herd level. However, the mastitis prevention 
work has so far been a little bit too much focused at the Bulk Tank 
Somatic Cell Count and Cow Milk Somatic Cell Counts. These figures 
have been very easily available and the farmers have been very much 
focused at the losses due to quality payment scheme instead of 
concentrating at avoiding new infections. Anon, (2005). 
Veterinarians usually become involved in mastitis control in one of the 
following:  
1- The herd is experiencing higher than normal incidence of clinical 
cases.   
2- The milk processing reports a higher than permissible total 
bacteriological count or bulk milk somatic cell counts.  
3- A farmer who is not carrying out the standard programmed of post 
milking teat dipping and dry period treatment asks for device either 
as a single mastitis programmed or more probably, as part of a herd 
health management programmed (Radostits et al., 2000).   
Calf sucking is a protective factor for mastitis. (Karimuribo, 2002 and 
Mdegela et al., 2004). Firstly, washing the udder and teat by water and 
non-irritant soap, then wash by mild disinfection like potassium 
permangenate 0.1% and lastly wash the teat opening using 70% alcohol.  
Secondly wash the milking machine or hands by using mild disinfection 
for more prevention from mastitis. It is commonly believed that the 
incidence of mastitis increase when cattle go on lush pasture or are fed 
diet high in protein. Vitamin E and Selenium in diet appear to have a 
preventive effect against acute infections in which a high polymorph 
nuclear response occurs in the affected gland. (Erskine et al., 1988).  The 
housing is very important decreasing the mastitis by cleaning and 
removing the manure from the bed that can be reduce the mastitis cause 
by E.coli. (Hogan et al., 1989) and he observed the management of teat 
lesions are very important in reducing of colonizing of bacteria in teat 
skin in injury or any abnormal growth like papilloma, cow pox and 
contagious mammallitis. Milker's hands are washing by mild disinfection 
between cow and another. Mastitis can decrease total milk production by 
15% to 20%. To minimize loss and achieve maximum milk yield, a 
practical milking management scheme should be followed.   
1.11.1. Proper milking procedures 
All following practices according to Bray and Schearer, (1993) proper 
milking procedures are important for the prevention of mastitis and for 
insuring complete milk removal from the udder. The term milking 
management also includes care for the environment in which cows are 
housed or pastured. The dairy cow should have a clean dry environment. 
This help in reducing the potential for mastitis and increases milking 
efficiency by reducing time and labour to clean udders before the milking 
process.  
1.11.2. Udder preparation 
The objective of udder preparation is to ensure that clean dry udder and 
teats are being milked. The pasteurized milk ordinance (PMO) also states 
that a sanitizer must be applied before milking. This task may be 
accomplished by using an approved sanitizer injected in the floor 
mounted cow washers or by using a hose and water with a sanitizer on the 
parlor. Single service paper towels or washed and dried cloth towels may 
be used. Bray and Schearer, (1993). 
1.11.3. Premilking teat dip 
Pre dipping with teat dip has become popular. The advantages may just 
be getting the water out of the milking barn so wet udders are not being 
milked. The procedure for predipping involves washing of teats with 
water and a sanitizer. The teats are then dried with an individual paper 
towel and dipped or sprayed with the sanitizer. A thirty seconds contact 
with sanitizer is needed to kill organisms. Then the sanitizer is wiped dry 
with a paper towel. The cows are milked and teats are dipped with the 
same type of sanitizer to prevent chemical reactions that could cause 
irritation to teats. Pre dipping may be beneficial in reducing mastitis, but 
the actual dipping, dip contact time, and wiping with a towel increase the 
total milking time. If the dip is not wiped off, excessive chemical residues 
in milk may occur. If contact time is not sufficient then it's a very 
expensive pre milking regime. Bray and Schearer, (1993). 
 
1.11.4. Milking unit attachment and detachment 
To attach the milking unit to the teats, the cluster is applied to allow a 
minimum of air admission and adjust to prevent liner slip. Air entering 
the unit may cause the propulsion of mastitis organisms from one infected 
teat into a non infected teat. This also may happen when one teat cup is 
removed before the others. Machine stripping usually is not needed on 
dairy cows. Machine stripping should not take more than one minute and 
no air should be allowed to enter the teat cups while this is being done. A 
downward force applied to the cluster while massaging the udder with the 
other hand is all that is needed.  Following milk out, the machine should 
be removed only after the vacuum to the teats is shut off. This is 
accomplished most commonly by use of a vacuum shut off valve or milk 
hose clamp, which prevents the back jetting of bacteria from one teat to 
another. Bray and Schearer, (1993). 
1.11.5. Use of back flush 
Back flushers have been developed to sanitize the liners and claws 
between milking. Most units on the market have four or five cycles. The 
first cycle is a water rinse, followed by iodine or similar sanitizer rinse, a 
clear water rinse, and positive air dry cycle. Research has demonstrated 
that back flushers do reduce the number of bacteria on the liners between 
cows, but do not reduce the number of bacteria on teats. Back flushers 
also may stop the spread of contagious organisms, but this can also be 
accomplished at a much lower cost by teat dipping. There is no effect on 
environmental pathogens that are encountered between milking. Back 
flushers may be effective in stopping the spread of contagious mastitis; 
however, there is limited research to support this view. Because of the 
high initial cost, need for daily maintenance, and limited efficacy, back 
flushers are not routinely recommended. Bray and Schearer, (1993). 
1.11.6. Post milking teat dip 
There is only one way to stop the spread of mastitis effectively in the 
dairy herd, and that is by applying teat dip to every quarter of every cow 
after every milking. Teat dips are used to remove milk residue left on the 
teat and kill organisms on the teat at the time of dipping. They also leave 
a residual film of sanitizer between milking. Teat dips are effective 
against mastitis and are shown to reduce mastitis caused by 
Staphylococcus aureus and Streptococcus agalactiae. The most common 
types of mastitis found in Florida.  There seems to be much controversy 
about the effectiveness of teat dipping on environmental pathogens E. 
coli and Streptococcus uberis. Some research has shown that teat dipping 
does not control these organisms. These pathogens are found in the cow's 
surroundings; if there is udder-deep mud, the teat dip will be removed 
and a new infection may occur. There are many effective teat dips, 
including iodine at 0.1%, 0.5% and 1.0%, and chlorhexidine at 0.5%. 
Also, although it is not labeled for teat dipping, hypochlorite at 4.0% with 
a sodium hydroxide content less than 0.05% was effective in field trials. 
There are many more teat dips on the market that are effective in 
preventing new infections. Effective coverage of the teats is more 
important than the type of dip being used. If contagious bacteria are 
present in your herd, Streptococcus agalactiae, Streptococcus 
dysgalactiae, Staphylococcus aureus, or Mycoplasma, you must dip the 
whole teat to the base of the udder to stop the spread. Wand sprayers are 
acceptable for herds that have environmental mastitis, since teat 
colonization is not a factor. Hand held spray bottles are almost worthless 
in getting proper coverage of dip on the cow's teats, so they should not be 
used. Bray and Schearer, (1993). 
1.11.7. Dry cow therapy 
Dry cow treatment is administered after the last milking of the cow before 
the dry period. Care must be taken to scrub the teat end with cotton and 
alcohol before infusion and to use teat dip after infusion. There are many 
antibiotics available for dry cow therapy. High levels of penicillin and 
dihydrostreptomycin, the cloxacillins and other products specifically for 
dry treatment are effective. The idea of dry period therapy has been 
accepted because antibiotics can be put into a slow release base that 
allows them to stay in the udder longer. They are not constantly being 
milked out of the udder as is the case with lactation therapy. Antibiotics 
can be administered in higher quantities because there is no concern for 
milk levels and antibiotic residues. While dry treatment is very effective, 
it must be administered properly and the dry cows must have favorable 
environmental conditions. Teat ends must be scrubbed clean with cotton 
alcohol pads before injecting the dry treatment. If the teat ends are not 
cleaned properly, you may inject into the udder very high numbers of 
bacteria, which would overwhelm the antibiotic just administered. 
Unsanitary treatment procedures cause rather than eliminate mastitis. 
Management of dry cows also is very important in mastitis control. If dry 
cows are exposed to muddy or dirty conditions, risks of mastitis will 
increase. This is especially true at the time of calving; cows are under 
much stress during this period and if an udder is exposed to wet dirty 
conditions, mastitis will increase. If you believe that your dry cow 
therapy program is ineffective, it may be because of poor treatment 
procedures and/or improper management of the cows during the dry 
period and at calving. Bray and Schearer, (1993). 
1.11.8. Culling 
Culling cows for mastitis is effective in eliminating mastitis in the herd. 
Cows that have been treated many times in a single lactation are prime 
candidates for culling, as they may no longer be profitable because of 
discarded milk and antibiotic costs. It is usually more profitable to carry 
out preventive mastitis control procedures and cull only old chronic cows 
rather than to try and control mastitis by routine culling. Bray and 
Schearer, (1993). 
1.11.9. Milking machine factors 
Research by Bray and Schearer, (1993) has demonstrated that "liner slip" 
is one area in which the milking machine may increase mastitis. This is 
when air is admitted through the top of the teat cup. Milk and bacteria, if 
present, may be propelled into the teat end of an adjacent teat, thus 
causing a new bacterial infection. Also, the use of malfunctioning 
pulsators can cause teat end damage and increased the rate of new 
infection.  The milking machine has little effect on mastitis if properly 
operated and functioning according to the manufacturer's specifications. 
Clearly though, when operated improperly, milking machines can have a 
role, and malfunctioning equipment can cause mastitis in several ways. If 
the pulsator is dirty and does not function properly, this will cause the 
massage phase to be eliminated with the teat end being damaged. A 
vacuum controller that is dirty also will not function properly and again 
damage the teat end. Damage to this entry area for organisms increases 
the risk of mastitis.  
 
 
1.11.10. Nutrition  
Proper nutrition will reduce the risk of environmental mastitis; adequate 
levels of Vitamin E and selenium reduce the incidence of environmental 
mastitis and the influence of  Vitamin A and ß- carotene in udder health 
because to effect on the epithelial cells of mammary gland when are 
sloughed the 2 vitamins are repair the place by another new cells. 
Ongoing research at the University of Kentucky indicates that copper 
may play a role in maintaining the immune system in dairy cattle. Bray 
and Schearer, (1993). 
1.11.11. Vaccines  
The vaccines are not effective in preventing new infections, but the 
research on vaccines to reduce Escherichia coli and staphylococcal 
mastitis infections looks promising (Schroeder, 1997). 
 
CHAPTER TWO 
MATERIALS AND METHODS 
2.1. Sampling 
A total of 500 suspected mastitic cows were examined clinically for 
presence of mastitis. Hundred milk samples from mastitic cows were 
collected. This was done during period extending from December 2006 to 
April 2007. Mastitis was diagnosed when there were visible or palpable 
signs of udder, inflammatory changes in milk secretions, or through 
bacteriological examination of milk. During the study 100 milk samples 
were encountered from 41 cows suffering from clinical mastitis. 
Examination of each cow was carried out according to the enclosed 
questionnaire of bovine mastitis, this questionnaire included data about 
area, cow, udder and milk. The enclosed questionnaire was to determine 
the roles played by environment, farm hygiene, ventilation, drainage 
system, floor type and building of farm as a contribution causing factor 
for mastitis.  
Milk samples were taken under critical aseptic condition for 
bacteriological studies by collection in sterile Bijou bottles after cleaning 
the outer surface of the udder and teat with potassium permangenate and 
with cotton wool soaked in 70% alcohol. The fore milk was stripped off 
and about 5 ml of milk were drawn in sterile Bijou bottle. All samples 
collected were immediately placed on ice in a thermoflask after 
collection. 
2.2. Chemical tests  
2.2.1. pH examination 
This test was done to determine milk pH by using of a special paper 
(manufactured by Kruse Company in Denmark). Positive sample revealed 
change in colour from yellow to green or bluish green, while negative 
sample revealed no change of the yellow spots or change to light green. 
The test was applied by adding one drop of milk on yellow spot, where in 
a few seconds the colour was change in positive cases.  
2.3. Sterilization  
2.3.1. Sterilization of equipment 
According to Omer, (1986) Bijou, MacCarteny and Universal bottles 
were sterilized in autoclave at 15 pound pressure for 15 minutes at 121ºC. 
Petri dishes, graduated pipettes, flasks and test tubes were sterilized in hot 
air oven at 160ºC for one hour.  
2.3.2. Sterilization of culture, media and solutions 
Peptone water, MacConkey´s agar and Koser´s citrate were sterilized in 
autoclave at 15 pound pressure for 15 minutes at 121ºC. Carbohydrate 
media were sterilized by steamer for 30 minutes on three successive days. 
Media for Oxidation  Fermentation test was sterilized by filtration with 
Seitz filter. 
2.3.3. Sterilization by flame 
This was used for sterilization the metal wire and loops, which were used 
in the laboratory for transfer of bacterial colonies or spreading on glass 
slides.  Forceps were sterilized by flaming after dipping in a container 
containing spirit. 
2.3.4. Disinfections 
Laboratory benches were cleaned and disinfected by ethyl alcohol 
solution (70%). This step was done by cotton before, during and after 
each work in laboratory.  Hands were also washed with soap and 
disinfectant. 
2.4. Culture   
The two media used in culture were Blood agar and MacConkey′s agar. 
After culturing the plates were incubated for 24 hours at 37ºC. 
Purification was  achieved by further subculturing on nutrient agar and 
incubated at 37ºC for 24 hours . After purification, a full loop from 
purified culture was taken and a smear was made and stained with 
Gram´s stain to differentiate between Gram′s positive and Gram′s 
negative bacteria and to see the shape of bacteria. Plates were examined 
for cultural characteristics and biochemical reactions according to 
standard keys (Barrow and Feltham, 2003). Staphylococci were studied in 
particular for haemolysis and coagulase production using human plasma. 
A positive coagulase test was judged as any degree of clotting from a 
loose clot suspended in plasma to a solid clot. Barrow and Feltham 
(2003). 
2.5. Purification of cultures   
Purification of culture was made by subculturing a part of a typical and 
well isolated colony on nutrient agar. This process was repeated twice. 
The resulting of growth was checked for purity by examining smears 
stained with Gram´s stain method.  
2.6. Identification of bacteria  
The purified isolated bacteria were identified according to criteria 
outlined by Barrow and Feltham (2003) which included of: Reaction of 
Gram′s stain, shape of the bacterial colonies, presence or absence of 
spores, motility, the colonial characteristics on different media, 
haemolysis of blood agar and biochemical tests. All biochemical tests for 
identification of isolated bacteria were performed according to Barrow 
and Feltham (2003). They included: 
2.6.1. Catalase test 
A drop of 3% aqueous solution of hydrogen peroxide was placed on a 
clean microscopic slide. A colony of the tested culture on nutrient agar 
was placed on the hydrogen peroxide. Positive result was indicated by air 
bubbles production, while no gas production in negative. 
 
2.6.2. Fermentation of sugars   
Carbohydrate media were inoculated by isolated bacteria within 24 hours.  
Positive reaction indicated by change of colour to pink and accumulation 
of gas in Durham's tubes when the gas was produced.  The cultures were 
monitored for 7 days before they were discarded. 
2.6.3. Oxidase test  
The organism was grown on medium free from glucose and nitrate. A 
filter paper (7 cm diameter) was placed in Petri dish and 2-3 drops of 1% 
Tetra methyle-p-phenylene diamine di hydrochloride were dropped on the 
paper. The tested organism was taken by a sterile glass rod and smeared 
across the surface of the paper. A positive reaction was indicated by 
formation a dark purple colour within 10 seconds. 
2.6.4. Oxidation Fermentation Medium 
A duplicate tube for Hugh and Leifson's medium was inoculated by 
stabbing with a straight wire.  The medium in one of the tubes was sealed 
with a layer of soft paraffin to a depth of about 1 cm, incubated at 37ºC 
and monitored for 14 days.  Change in colony to yellow in both open and 
sealed tubes indicated fermentative bacteria, but change in the uncovered 
tube only indicated that the bacteria were oxidative. 
2.6.5. Methyl Red test (MR) 
A glucose phosphate medium was incubated at 37ºC with tested bacteria 
for 2 days, after which 2 drops of methyl red solution was added and the 
tube was shaken. A red colour indicated positive reaction. Orange colour 
indicated positive or negative reaction, while yellow colour indicated 
negative reaction. 
2.6.6. Citrate utilization  
Stop of Simon’s citrate medium was inoculated heavily with tested 
bacteria, incubated and monitored every 24 hours for 7 days. Blue colour 
indicated positive reaction, while green colour indicated negative 
reaction. 
2.6.7. Urease test 
Stop of Christensen's urea medium was heavily inoculated with tested 
organism, incubated at 37ºC and monitored every 24 hours for 7 days. 
Pink colour indicated positive reaction, while yellow colour indicated 
negative reaction. 
2.6.8. Coagulase test   
A volume of 0.1 ml broth culture was added to 0.5 ml of 1/10 dilution of 
plasma in saline. These were monitored after 1, 3 and 6 hours for 
coagulation to develop. Negative results were re-examined after keeping 
approximately at room temperature overnight. 
 
2.6.9. Indole test 
Peptone water was inoculated with tested bacteria and incubated at 37ºC 
for 48 hours after which 0.5 ml Kovac's reagent was added and the tube 
was well shaken and examined after one minute.  A positive reaction was 
indicated by the red colour in the reagent layer. 
2.7. Collection of blood and plasma 
Blood for enrichment media was collected by venous puncture of the 
jugular vein of a healthy sheep. Blood was de fibrinated by using heparin 
as anticoagulant. Plasma for coagulase test was aspirated from any 
human. Using tube containing an anticoagulant (Heparin), then centrifuge 
this sample to separate the plasma from other components after that 
aspirate the plasma and placed in sterile tubes. 
2.8. Statistical analysis 
The method was used for statistical analysis is Description Statistics 
mainly frequency distribution in Table (2, 3, 4, 6, 8, 13). 
2.9. Questionnaire of Bovine Mastitis 
Sample number……     Date…… 
Area………      Name of farm……. 
Farm system……. 
 
Cow data 
Breed……   Age…..     Number of calving 
……   
 
Clinical examination 
1- Udder   
Size…..   Symmetry….  Local 
temperature……..    Redness……  Fibrosis…… 
 Pain……    
Induration……. 
 
2-Supramammary lymph nodes  
Size……   Texture…….  Pain……. 
 
3-Milk changes 
Yield…..    Colour……    Odour…….      
Contents…… 
 
 
 
 
 
 
 
2.10. Management and control measures  
1- Do you give exercise to animals? 
a) Yes……   b) No….. 
2- Is the udder cleaned (washed) before milking? 
a) Yes….   b) No…. 
3- Are milker´s hands washed before milking? 
a) Yes….   b) No…. 
4- Do you use a teat dip antiseptic? 
a) Yes….   b) No…. 
5- Do you treat mastitic cases as they occur in proper way? 
a) Yes….   b) No…. 
6- When do you milk cows with mastitis? 
a) First….  b) Last….  C) Any time…. 
7- Do you practice dry cow therapy? 
a) Yes….   b) No…. 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER THREE 
RESULTS 
 
3.1. Questionnaire 
The farmers responded highly to the questionnaire regarding general farm 
data. The main system applied was semi-intensive system. The 
ventilation was satisfactory in all farms while in the University of 
Khartoum and Hilat kuku farms were excellent. Drainage system was 
satisfactory in all farms except Shambat farms which were poor. Farm 
housing materials were a mixture between modern and traditional. Type 
of floor was found ranged between earth and concrete. Table (1). 
3.2. Survey 
From 500 examined animals, 100 milk samples were found mastitic 
according to the indicator paper. All positive cases were examined 
bacteriologically.  
3.3. pH examination  
A total of 100 milk samples gave a positive reaction to pH paper. The 
colour of the paper was changed from yellow to green or bluish green 
when the cow was infected with mastitis because the pH of milk will 
increase to alkaline. 
3.4. Clinical status of mastitis  
All hundred milk samples were collected from apparent clinical mastitic 
cases.  
3.5. Bacteriological examinations  
Four genera of bacteria were isolated from the milk samples. The isolated 
bacteria were as follows:  
Bacillus spp. (74%), Staphylococcus spp. (24%), Corynebacterium spp. 
(1%) and Klebsiella spp. (1%) (Tables 2, 3, 4). Table (5) revealed number 
of samples collected from different farms, number of infected quarters, 
type of inflammation and isolated bacteria from all infected quarters. 
Table (6) the figures show that the majority of clinical cases occurred in 
cows between 2-4 calving. With regard to the clinical state of the 
mammary gland, the greatest number was acute cases (55%), followed by 
chronic cases (44%) and gangrenous cases (1%). The total number of 
samples which were collected from different farms was shown in Table 
(7). 
3.6. Sensitivity test 
The isolates were streaked on the nutrient agar and multidiscs of different 
antibiotics were put on the culture then incubated for 24-48 hours at 37ºC 
aerobically. The effectiveness read by diameter of growth inhibition 
around different antibiotics multidiscs. Table (8) revealed the degree of 
inhibition by percentage. Drug susceptibility profiles of aerobic bacterial 
isolates, including Bacillus spp., Staphylococcus aureus, Staphylococcus 
hyicus, Klebsiella spp. and Corynebacterium spp., were subjected to 
various drugs. Susceptibility of GM and TZP were about (91.6%), 
(83.3%) were susceptible to PF and TE, (75%) were susceptible to AK 
and OF, (66.6%) were susceptible to CI, (33.3%) were susceptible to BA 
and CF, (16.6%) were susceptible to AS but the best antibiotics in all this 
are CH and CP because the percentage of the effectiveness was 100% that 
mean all isolated organisms are susceptible to these two drugs.  
The states of antibiotics according to the effectiveness were as follows: 
1) Chloramphenicol (CH) and Ciprofloxacin (CP). 
2) Gentamycin (GM) and Piperacillin/Tazobactam (TZP). 
3) Pefloxacin (PF) and Tetracycline (TE). 
4) Amikacin (AK) and Ofloxacin (OF). 
5) Ceftizoxime (CI). 
6) Co-Trimoxazole (BA) and Cefotaxime (CF). 
7) Ampicillin/sulbactam (AS). 
Susceptibility of isolated bacteria from mastitic milk samples to 
commonly used antibiotics were performed in Table (9). Table (10) 
revealed the number of samples, which were collected, date and area of 
collection, farm’s system, cow's breed, number of calving, type of 
inflammation and milk changes. Table (11) showed numbers of isolated 
bacteria from different places. Table (12) revealed the secondary tests of 
Bacillus spp. Table (13) revealed the number of farms and the percentage 
of practices before milking applied in farms.                      
3.7. Treatment of mastitis 
From farm owner's it was seen that there was a variation in readiness of 
the farm to call veterinarian when cow was found to have mastitis. Only 
two farmers would call when there was only a slight change in the milk, 
and one farmer would not call the veterinarian for any regular case of 
mastitis. When there was only a slight change in the milk most farmers 
would apply massage with liniment and strip milk the affected quarter, 
and only call for a veterinarian if the cow showed systemic signs of 
disease. 
 
 
 
 
 
 
 
 
 
   
Table (1): General farm hygiene, ventilation, drainage system, housing type, building material and floor type 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
Farm’s name Ventilation Housing 
type 
General farm 
hygiene 
Drainage 
system 
Building 
material 
Floor type
Falasteen Satisfactory Freestall  
and Pen 
Satisfactory Satisfactory Traditional Earth 
Eltebna  Excellent Stanchion ” ” Mixture Concrete 
Hilat Kuku Satisfactory Free stall 
and Pen 
Poor ” Traditional Earth 
Elhalfaia ” ” Satisfactory ” Mixture ” 
Elsamrab ” ” ” ” ” ” 
The University Excellent Stanchion 
and pen 
” ” ” ” 
Shambat Poor Free stall Poor Poor Traditional ” 
Table (2): Percentage of isolated Bacillus spp. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Percentage% 
 
Bacillus spp. 
31 B. coagulans 
11 B. cereus 
9 B. subtilis 
                          9 B. licheniformis 
4 B. circulans 
2 B. lentus 
3 B. mycoides 
3 B. amyloliquefaciens 
2 B. megaterium 
74 Total 
  
Table (3): Percentage of isolated Staphylococcus spp. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Percentage% Staphylococcus spp. 
16 Staphylococcus aureus 
8 Staphylococcus hyicus 
24 Total 
  
 
Table (4): Percentage of other isolated bacteria 
 
 
 
 
 
 
 
 
 
 
Percentage% Bacteria 
1 Corynebacterium spp. 
1 Klebsiella spp. 
2 Total 
 
Table (5): Type of inflammation and isolated bacteria from infected quarters 
Sample 
number 
Isolated 
bacteria Place 
Number of 
infected 
quarters 
Type of 
inflammation 
1 Staph hyicus Eُltebna 1 Acute 
2/3  Staph. aureus  2 ” 
4 Staph. aureus  1 ” 
13 Staph. aureus Falasteen 1 Chronic 
14 Staph. aureus  1 ” 
16 B.cereus  1 ” 
19/20/21/22 3:B. coagulans 
1:B.mycoides 
Shambat 4 Acute 
48/49/50/51 4:B. coagulans  4 Chronic 
97/98/99/ 
100 
B.megaterium 
B.subtilis, 
B.amyloliquefaciens
B.coagulans 
 
 4 Acute 
74/75/76 B.coagulans 
2:B.cereus 
Hilat Kuku 3 Chronic 
52/53/54/55 B.cereus, 
B.megaterium, 
2: B.coagulans 
Elhalfaia 4 Acute 
56/57/58/59 2: Staph. aureus, 
2:B.licheniformis 
 4 ,, 
60/61/62/63 B.cereus, 
Staph.hyicus. 
62:B.circulans 
and B.coagulans 
63:B.coagulans 
 4 2:chronic and 
2:acute 
64/65/66/67 
 
 
 
B.circulans, 
B.cereus 
Staph.hyicus, 
B.amyloliquefaciens 
 4 Chronic 
68/69 Staph.aureus 
B.circulans 
 2/another   
2quarters are 
absent 
Acute 
70/71/72/73 3:B.coagulans 
1:B.subtilis 
 4 Chronic 
77/78/79/80 1:B.licheniformis 
3:B.subtilis 
Elsamrab 4 Acute 
81/82/83/84 1:B.lentus 
3:Staph.hyicus 
 4 ,, 
85/86/87/88 85:B.licheniformis 
86:B.licheniformis 
andB.lentus 
87:B.licheniformis 
88:B.licheniformis 
   4 ,, 
 
 
 
 
 
 Sample 
number 
Isolated 
bacteria Place 
Number of 
infected 
quarters 
Type of 
inflammation 
89/90/91/92 2:B.licheniformis 
1:Staph.aureus 
1:B.coagulans 
Elsamrab 4 Chronic 
93/94/95/96 B.coagulans 
Staph.aureus 
B.subtilis 
B.cereus 
 4 Acute 
5 B.mycoides The University   1 Chronic 
6 B.coagulans  1 ” 
7/8 B.coagulans  2 ” 
9 B.coagulans  1 ” 
10/11 B.coagulans, 
Staph.aureus 
 
 2 ” 
12 Klebsiella spp.  1 Gangrenous 
15 Staph. aureus  ” Chronic 
17 Staph. aureus  ” ” 
23 Staph. aureus  ” ” 
24 Staph. aureus  ” ” 
25 B.coagulans  ” ” 
26 Staph.aureus  ” ” 
27 Corynebacterium 
spp. 
 ” ” 
28 B.cereus  ” ” 
29/30/31/32 1:B.coagulans 
3:B.cereus 
 4 ” 
33/34/35/36 B.coagulans 
B.circulans 
B.mycoides 
Staph.hyicus 
 ” Acute 
37/38/39/40 2:B.subtilis, 
Staph.aureus, 
Staph.hyicus 
 ” ” 
41/42/43 3:B.coagulans  3/dead one 
quarter 
” 
44/45/46/47 
 
 
 
18 
 
 
B.amyloliquefaciens 
B.subtilis, 
2:B.coagulans 
 
B.coagulans 
 
 
 4 
 
 
1 
” 
 
 
Chronic 
 
 
 
 
 
 
 
 
 
Table (6): Classification of mastitis according to the 
clinical state of the mammary gland 
 
 
Clinical state of the 
mammary gland 
Total 
Acute 55 
Chronic 44 
      Gangrenous 1 
Total 100 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Table (7): Number of samples which were collected 
from investigated farms 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Place Number of samples 
The University 36 
Elsamrab 20 
Elhalfaia 22 
Shambat 12 
Eltebna 4 
Falasteen 3 
Hilat Kuku 3 
Total 100 
 Table (8): Percentage of effectiveness for different 
antibiotics 
 
Name of antibiotic No.of 
isolates٭  
Effects 
(percentage) 
Ampicillin/Sulbactam 2 16.6 
Co-Trimoxazole 4 33.3 
Cefotaxime 4 33.3 
Piperacillin/Tazobactam 11 91.6 
Chloramphenicol 12 100 
Ciprofloxacin 12 100 
Ceftizoxime 8 66.6 
Tetracycline 10 83.3 
Ofloxacin 9 75 
Gentamycin 11 91.6 
Amikacin 9 75 
Pefloxacin 10 83.3 
 
 
  ٭ Number of isolates which the antibiotic was effect on its 
 
 
 
 
 
 
Table (9): Name and concentration of antibiotics and degree of effectiveness 
Isolated 
bacteria 
Name, concentration and effectiveness of antibiotics 
 AS 
20mcg  
  
BA 
25mcg 
CF 
30mcg 
TZP 
100/10mcg 
CH 
30mcg 
CP 
5mcg 
CI 
30mcg 
TE 
30mcg 
OF 
5mcg 
GM 
10mcg 
AK 
30mcg 
PF 
5mcg 
B. coagulans - + + + - - + + +  + + + + + + - - + + + - - 
B. cereus - -  - + + + + + + + + + - + + + + + + + + + + + + + + + 
B. circulans - - - + + + + + + + + + - + + + + + + + + + + + + 
B. mycoides - - - + + + + + + + - + + - - - - 
B. licheniformis + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + - + + + 
B. megaterium - - + + + + + + + + + + + + + + + - + + + + + + + + + 
B. lentus - + + + + + + + + + + +  + + + - - + + + + + + + + + + 
B. subtilis - - - + + + + + + + + + +  + + + + + + + + + + + + + + + 
B. amyloliquefaciens 
 
- - - + + + + + + + + + + + + + + + + + + +  + + + + + + 
Staph .aureus - - - + + + + + + + + + + + + + + + + + + + + + + + + + + + 
Staph. hyicus - - - + + + + + + + + + + + + + + + + + + + + + + + + + 
Klebsiella spp. + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + 
Table (10): Data of questionnaire 
Farm’s name No. of samples Date Area Farm’s system Cow’s breed No. of calving Type of 
inflammation 
Milk changes 
Eltebna 4 23/2 Bahry Semi- intensive Mixture 2-4 Acute and chronic Blood, shreds, 
change in colour and 
viscosity 
Elhalfaia 22 5/1 ” Free ” ” ” Clots and shreds, 
change in colour and 
viscosity 
Elsamrab 20 30/4 ” ” ” 3-4 ” Blood and change in 
colour and viscosity 
Shambat 
 
12 25/1 ” ” ” 4 ” Shreds and change in 
colour 
The University 
 
 
 
36 5/2 
19/2 
10/3 
” Semi- intensive ” 2-4 Acute, chronic and 
gangrenous 
Shreds, clots and 
blood, change in 
colour and viscosity 
Hilat Kuku 
 
 
3 2/4 ” ” ” 4 Acute and chronic Clots, shreds and 
flakes 
Falasteen 3 19/4 Omdurman ” ” 3-4 Chronic Clots, flakes and 
shreds 
Table (11): Number of isolated bacteria from different farms 
 
        Isolated 
bacteria 
    Place 
Corynebacterium 
spp. 
Klebsiella  
spp. 
Staph. 
hyicus 
Staph. 
aureus 
B. 
megaterium 
B. 
amyloliquefaciens 
B. 
mycoides 
B. 
lentus 
B. 
circulans 
B. 
licheniformis 
B. 
cereus 
B. 
subtilis 
B. 
coagulans 
 
1 1 2 7 - 1 2 - 1 - 4 3 13 The University 
- - - - 1 1 1 - - - - 1 8 Shambat 
- - 3 2 - - - 2 - 7 1 4 2 Elsamrab 
- - - - - - - - - - 2 - 1 Hilat Kuku 
- - 2 3 1 1 - - 3 2 3 1 7 Elhalfaia 
- - - 2 - - - - - - 1 - - Falasteen 
- - 1 2 - - - - - - - - - Eltebna 
1 1 8 16 2 3 3 2 4 9 11 9 31 Total 
Table (12): Secondary tests of Bacillus spp. 
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tests 
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Grams stain 
Chains of cells 
Motility˝ 
Spore position 
Swelling of cell body by 
spore 
Carbohydrate, acid 
from ASS: 
Glucose 
Cellibiose  
Galactose 
Mannose 
Raffinose   
Salicin  
Xylose 
Utilization of citrate  
Urease     
Indole   
V.P   
Nitrate reduction  
Casien hydrolysis  
Oxidase    
Continue for Table (12): Secondary tests of Bacillus spp. 
˝ All species may produce non-motile variant. 
T: Spore terminal. 
V: Spore central/ sub-terminal. 
X: Spore oval. 
 
1- Bacillus cereus. 
2- B. mycoides. 
3- B. lentus. 
4- B. megaterium. 
5- B. subtilis. 
6- B. licheniformis. 
7- B. amyloliquefaciens. 
8- B. coagulans. 
9- B. circulans. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table (13): Percentage of practices before milking in farms 
 
 
 
 
 
Total numbers of investigated farms equal 34 
 
 
 
 
 
 
 
 
 
 
 
 
Practice before 
milking No. of Farms Percentage 
Hand wash 13 
 
38.23% 
 
Treatment of 
mastitic cases 12 
 
 
35.29% 
 
 
 
Udder wash 
 
10 
 
29.41% 
Check fore  milk 4 
 
11.76% 
 
 
Teat dip antiseptic 
 
3 
 
8.82% 
 
Dry cow therapy 
 
2 
 
5.88% 
Apply teat lubricant 2 
 
 
5.88% 
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Figure (1): Percentage of practices before milking in farms 
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Figure (2): Catalase reaction test. Positive reaction: see air bubbles 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
  
 
 
  
 
 
 
                  Figure (3): Bacillus cereus stained with Gram′s stain. See 
violet colour of bacilli 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
Figure (4): pH paper. Positive reaction in all spots (change the 
colour from yellow to green) except hind left spot. 
  
  
 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 
 
 
 
  
Figure (5): Bacillus cereus colonies 
 
 
 
 
 
 
 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  
 
 
  
  
CHAPTER FOUR 
 
DISCUSSION  
 
Mastitis is defined as the inflammation of the mammary glands regardless 
of the cause (Blood et al., 1983). Mastitis plays a very important role in 
human health and animal health (Kromber and Grabowski, 2002). This 
study was conducted in Omdurman and Khartoum North because these 
towns are considered as the largest milk producing and marketing. 
Mastitis is a complex disease caused by several microorganisms 
(Sandholm et al., 1995) and still it´s the most important problem in dairy 
industry (Dodd 1985; Fetrow and Mann, 1991). Three forms of mastitis 
were classified in this study acute, chronic and gangrenous mastitis; this 
classification is different from Philpott, (1967) who classified mastitis 
according to the severity of inflammatory response into four forms 
peracute, acute, chronic and mild. 
Most of the surveyed farms were small, so problems of ventilation and 
drainage have been clearly observed. Most dairy farms building materials 
were traditional made of mud, wood with old iron sheets for the door. 
These traditional building may cause an injuries on the udder and teat and 
hence predispose for mastitis occurrence.  The floor surfaces were a clear 
hazards to the animals. Mud and excessive moisture increase coliform 
organisms contaminating the udder. (William, 1995). Animal health in 
general is positively influenced by exercise. This observation is in 
agreement with the finding of Gustafson, (1993) and Ahmed, (2003). The 
age plays an important role in cows infected with mastitis. Bagadi, 
(1974), Kehrli et al., (1982), Dulin et al., (1988), and Radostits et al., 
(1994) found that older cows, especially after four calving are more 
susceptible to mastitis than others are. 
The higher prevalence of clinical mastitis with increasing age has been 
reported. (Kalra and Dhanda, 1967; Sharma and Rai, 1977 and Hamir et 
al., 1978). It was observed by King, (1981) that increase in clinical 
mastitis with advancing age is entirely due to their being more infections 
among older cows. The milk machine is more risky than hand milking 
and calf suckling. (Hamman et al., 1991).  Knowledge about post milking 
teat dipping using of disinfectants for cleaning udder, hands, utensils and 
dry cow therapy were generally missing from large numbers of farms. 
These points have been frequently emphasized worldwide (Blood et al., 
1983). In several times the milkers wash their hands only by water and 
these can not release all microorganisms from hands (Bushnell, 1979). 
Radostits et al., (1994) mentioned that Staphylococcus aureus is the first 
microorganism incriminated in bovine mastitis. A predominance of 
Staphylococcus aureus mastitis in cows has been reported by (Watts, 
1988; Falade et al., 1989; Carlos, 1990). Elsayed, (2000) was isolated 
Staphylococcus aureus (8.85%) and Staphylococcus hyicus (8.85%) from 
499 milk samples from different domestic animals: cows, sheep, goat and 
camels and these agreed with AlAyies, (2004) who isolated 
Staphylococcus aureus (73.7%) and Staphylococcus hyicus (6%) from 
100 bovine mastitic milk samples. Isolation of Corynebacterium spp. 
from milk of cows suffering from subclinical mastitis with micrococci, 
this is in agreement with the finding of Shallali et al., (1982).  Isolation of 
Klebsiella spp. this is in agreement with Cullor, (1992), who found that 
20% of bovine mastitic cases, in Nordic countries caused by coliform of 
which about 85% were E. coli, in the rest Klebsiella spp., and other 
Enterobacteria were isolated. This is in agreement with Mc Donald et al., 
(1970), Ibrahim and Habiballa, (1978). Corynebacterium spp. was 
isolated and this is in agreement with Hassanein et al., (1984),  Barbourek 
(1985), Quinn et al., (1999) and Busato et al., (2000).  Bacillus 
licheniformis was isolated and this is in agreement with Logan, (1988) 
and Nail et al., (2003). Bacillus coagulans and Bacillus cereus were 
isolated and this is in agreement with Nail et al., (2003). Most strains of 
Gram positive spore forming bacteria that have been or are used as 
animal feed supplements or plant protection products belong to species 
included in the new restricted definition of the genus Bacillus (Reva et 
al., 2004; Hong et al., 2005). B. alvei, B. subtilis, B. megaterium and B. 
cereus were isolated this is in agreement with Elgadasi, (2003).  
The present document addresses species of the B. subtilis group that are, 
or were previously, classified as B. subtilis (B. amyloliquefaciens, B. 
atrophaeus, B. mojavensis, B. subtilis and B. vallismortis) and selected 
species within the B. cereus group (B. cereus, B. mycoides, B. 
pseudomycoides, B. thuringiensis and B. weihenstephanensis), since an 
extensive body of knowledge is available for these two groups either as 
the former species, or as the more recent, restricted species. 
The origin of mastitis and abortion caused by B. cereus has not been 
clearly established but does not seem to be linked to feed. In the case of 
abortion caused by B. licheniformis the origin of the infection is not 
identified. In one case, it was reported that placenta and the digestive tract 
content contained large number of B. licheniformis. (Parvanta, 2000). 
 
 
 
 
 
 
 
 
 
Recommendation and Conclusion 
 
The recommended preventive and control measures against mastitis 
should include application of good sanitary and hygienic measures, such 
as adequate washing and sanitation of milkers' hands, wash cloths, 
milking machine cups and bedding. In addition to pre milking washing 
and drying of the udder, post milking teat dip application, treatment of 
clinical quarters during lactation and treatment of quarters at drying off 
should be applied.  
Control recommendations 
• Reduce the number of bacteria to which the teat end is exposed.  
• Improve cleanliness of cow surroundings, especially in late dry 
period and at calving.  
• Improve prepping procedures to ensure clean, dry teats are being 
milked.  
Prevention  
Improved milking procedures:  
• Milk clean, dry teats.  
• Keep liner slips to a minimum.  
• Teat dip with an effective germicidal teat dip. Maintain milking 
system.  
Eliminating infections:  
• Treat all quarters of all cows at drying off with antibiotic products 
specifically designed for dry cow therapy.  
• Cull chronically infected cows.  
• Steps to follow to control mastitis and lower somatic cell count.  
• Teat dip.  
• Dry cow treatment.  
• Practice proper milking procedure.  
• Use properly functioning milking system.  
• Maintain clean, dry environment for the cows.  
• Cull chronic mastitis cows. Use Somatic cell counts program to 
monitor mastitis in the herd. 
Suggestion for further research:- 
1- To continue research in the field of mastitis treatment and the 
selection of efficient antibiotics. 
2- To forward the advices to the farmers on proper hygiene 
measurements and how these advices can be turned in practicality 
by the farms owners. 
3- To perform molecular characterization of isolated bacteria to the 
species level using PCR and Amplified 16S rDNA. 
4- To study prevalence of mastitis in dry cow and dry period 
treatment. This is an area for further investigation. 
5- Further research for production of a suitable method of vaccination 
for the control of mastitis.  
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Appendices 
 
 
Gram's stain   
Clean microscopic slides, normal saline, forceps, bacteriological loops 
and staining set were used. (Barrow and Feltham, 2003).   
Reagents  
-Ammonium oxalate-crystal violet.  
-Carbol fuchsin.  
-Lugol's iodine.  
-Acetone. 
Solid media: 
Blood agar (Oxoid, CM17): 
Consisted of: 
1- Proteose peptone       15g 
2- Liver digest        2.5g 
3- Yeast extract        5g 
4- Sodium chloride       5g 
5- Agar No3         12g 
5-pH 7.3         (approx) 
Twenty eight grams of blood agar base were suspended in 1 liter of 
distilled water, then boiled to dissolve completely in a steamer, mix and 
sterilized by autoclaving at 15 pound pressure for 15 minutes at 121ºC, 
then cooled to 45-50 ºC in water bath before addition of 10% defibrinated 
sheep blood.  It was mixed gently and dispensed into sterile Petri dishes. 
 
 
 
 Nutrient agar (Oxoid, CM3): 
Consisted of : 
1- Proteose peptone       15g 
2- Liver digest        2.5g 
3- Yeast extract        5g 
4- Sodium chloride       5g 
5- Agar No3         12g 
5-pH 7.3         (approx) 
Twenty eight grams of powder of nutrient agar were suspended in 1 liter 
of distilled water, then boiled to dissolve completely in a steamer, mix 
and sterilized by autoclaving at 15 pound pressure for 15 minutes at 
121ºC, then cooled to 45-50 ºC in water bath before dispensed into sterile 
Petri dishes. 
MacConkey′s agar (Oxoid): 
Dissolved 52 grams in 1liter of distilled water.  It was boiled to dissolve 
and then autoclaved at 121ºC for 15 minutes. After cooling, the mixture 
was poured on aseptically in sterile Petri dishes. 
Sensitivity test agar (Oxoid): 
Consisted of: 
. Proteose peptone        10g 
. Veal infusion solides       10g 
. Glucose         2g 
. Sodium chloride        3g 
. Di-sodium phosphate       1g 
. Adenine sulphate        0.01g 
. Guanine hydrochloride       0.01g 
. Uracil         0.01g 
. Xanthine         0.01g 
. Anuerine         0.00002g 
. Agar         12g 
Forty grams of powder of the sensitivity test agar were suspended in 
1litre of distilled water. The mixture was brought to the boil to dissolve, 
sterilized by autoclave at 121ºC for 20 minutes and then dispensed into 
sterile Petri dishes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
